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(54) LECTIN ACTIVE PROTEIN COME FROM ALOE LEAF SKIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
having a specific amino acid sequence exhibiting 
agglutination activity only to erythrocyte of rabbit, 
lymphocyte juvenile activity and specific linkup character 
for mannose by carrying out separation and purification 
of a protein come from aloe leaf skin. 
SOLUTION: This new lectin active protein having amino 
acid sequence of the formula and produced by 
separating and purifying the protein come from an aloe 
leaf skin. This protein exhibits agglutination activity only 
to erythrocyte of rabbit, lymphocyte juvenile activity and 
linkup activity only to mannose and its substitution 
products and is useful for clinical diagnostic reagent. 
This protein is produced by homoginizing aloe leaf skin, 
dissolving the sediment in a solvent, thus obtained 
solution is fractionally collected by chromatographic 
method, the lectin active material obtained by this 
fractionation is then salted out the sediment is 
dissolved, the resultant solution is fractionally collected 

by chromatographic method to elute the lectin active fraction, fractionally collected by 
chromatographic method after dialysis and purification. 
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[till] 7nx (*f££ Aloe arborescens Miller var. 
natalensis Berger) frh f-V£6K£#f|(L fifM 
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Y?y74-\z£ 9#HU ft^Bfci 0#t>ix 
fcU'^^viStt*KS:tttffU it*#>£S$£-£Xr*i 

[0 0 0 1 ] 

l38W^S1-5tt»»IFl Tax (Aloe) /!>> 

[0 0 0 2] 

iaJt«t*-ejfiS1-5wi:#-C*5t>olrt^o ^fll*^ 

[0 0 0 3] ^^^y<Dtj:M^nmM^tLX<D\iKi: 

*TLXfc*K IMS £5 L&5g«LX«3i»£:fE& 0 Wi 40 
tf'h*ESH* (WG A) f**XKy^-i?*jcff£ 

[0 0 0 4] Sfc, l^^^yO^MCii^ikffift (mi 
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[0005] tfcu^ ^ y i: ^gWlc&^-f 
-D-tff? Mrs >t*SRWfc«#1-a. t^^ytt 

[0 0 0 6] 

Sff(tH£Siifc.#ftlc»LX«te^«*tt^B«*i: 

[ooo7] ttt^a-^xt/^yy-^wps*^ 

[0 0 0 8] ifc, ^OKl^(7)#lfil^|C(7)^l/^* 

*/u*yk fcy^KtfLXfcgttfc* 
[0009] $ b\^iy^^y(D^mx(omm^m^ 

[ooio] -*is«f. 7 px^sw, ^a^Wtt 

K#ttB£*»5J:3lcfcoX#fcjJ\ Kftfc*<0W 

(PHA) **W5fi^±#X'*)9, 7Px«?)Hf 

[0011] ^~X\ #359811, li***X**>f9. S t> 
^!¥L<ll7n^^^P,«^ti. ^7^/^gfi^iO 
&££tifci?r£o7^ y^ifi^l^^L, ut^ytlx 

-r^t, *)4^tt»^o»iiaic*tLxaiefkettt*+ 

^t, *>SVMi*-^«at»LX#RWSttt*1"C 

[0 0 12] 

Ltz&^&WMft&mtxtzm^ Mfe**Xfo9, 
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[0013] a*® i tm<D%mn. &?m% i tia* 

S*tfc7 5/«E^ T'4*£3ft57P:n£ftft*©U 
[0 0 1 4l M#«2fttf 3tt, 70x|^^^ 

[o o i si tmm2=m(o%w\z. tdxi^^ 

{0 0 16] §»*«3ie«(7)*Mli, Il*il2fdtt^¥ 
{0 0 1 7] H*«4-7(i v 7DX^^(7)ief 

{0 0 18] iS*3S4fa|K^«wli, *if¥(&*]fii«|c 

{0 0 19] imm5tm<n%w\t. D^jtu 

{0 0 2 0] ff^6f2m^W{i, JSSK#t51#M 

{0 0 2 1 ] fS*S7IStt^WH iiia^W-yKD 

{0 0 2 2] »u^^V5aR(0^5#^ttRSr|i] 
flit* wile* 9* ^]x.ff^f-^rOik?$^ai, y>/< 

{0 0 2 3 J 

[^w^nfi^igfii 7Dxi 
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&Z0>t&,&tt, 7DxiSA^i/^fyiLtotl 

{0 0 2 4] U^fVief^i : 7ox.(7)/rV^(0 

-f ftfi^gfgWSS^ae (Stepwise) ICJ; 9 

^l/^f>I6f^i(j:3 5 0 0 OTfcofcp 
10 0 2 5] 7$/«BM©ftS:«fKu^^yfi&jt 

usu s-tr y ^/u^/wtu 
^D^^-/Dr7-t? i rgs»j»(gu so 

O'*;/?- K«r#fc. £^lc#Eifttf#jBii£BNPS 

i o 97^y^aSJ:9<cSo 
10 0 2 6] 7P3i^^^ou^^yett^W1-65 

#®£f#;fc 0 r<&#B£tt&7V*:x£A^&»U 
^^ftte^B^Ztfi^fc. wftSrttSSJlcSfl? 

40 WftS^lE (Stepwise) (c J: 9 uy- ^>f£\tftm$:ife& 

I0027] £g&t£<7)$]£ : **L««*iStt, y V/> 
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100 2 8] 

0>etttt*38?H £ ft A/ ?> 3 fc *> Til 4 v \ 

[0 0 2 91 7n*m&.frh<DU??->%i\±t:m~Z>m 
6R(D^LSt: ^^fTPx (Aloe arborescens Miller 
var. nataiensis Berger. ZS!fAJgrfi<7>ftffi(£{t@i£ 

*^^^n»*ii<oiiffl*t»HT?a») 3k g ^ 

GF/A (Whatman Internationa lttB) T5iiU ^<0>5> 

jtttSrU^KI&gSrSK (PBS) T*ig»Lfc 0 ^1-^(0 

gttBephadex G~2 5 UU.5X50cm) 

Lfc^5mM(0!;yiKfig«iK (KPB, pH8. 0) 
-Cjg(j?L, :tlHty^n7^77^ (What 
man DE-52, * 1. 6X 14cm) Trft&ftft & 0-0 . 5M| 

Stt^iSteftikiigo. 3 5MT-»mtfc. ^(DU^f- 30 

» (pH8. 0, 0. 5MNaCl^W t« 
I, :^tt^Superdex 75HR10/3 

0 (7 7-7'>7{tB) T-y^fiLTi^f-yssR 

fcttRLfc. :^U^>S6fWMna t i v 
e-PAGESmi*®& (Davis, B. J (1964) Electro 
phoresis II Methods and Application to human serum 
proteins. Ann. N. Y. Acad. Sci. 121, 404-427) Rlf 
^VU5i§& (pH8. OKHSSixfc, lOmMiiyf 40 
i" h V VMmm<P^0. 5MNaCl^flf:g 
SJT'tfiSftLfcS u perdex 75HR10/30 

7 5 m 1 /m i n "Cil© X%$>tz 0 H 3 fcfc^T 

(1) ttifflR^^iLfllT/^^y , 

(2) tiffi«R(09Pa7;uy^ > (v"^tt« % (3) 

3 5 0 0 OT*fcofc 0 

10 0 3 0] 75/ 8E5«<0*£ : KTFO&ftK <t 9 7 50 
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5/W2H*rfcJfcLfc. 

[0 0 3 l ] fS$Ju^f-y^SK<^^7/-y>7o-r 

^ KlrJ:5P8S»»P: tt»U^^>S6S3. 5nmo 
^>7/-yyyn-7^ K20mg^lml(0 
¥*-CS#LfcS»2 0 0 u 1 Sr»*PUTPfi^iSLfc 
SL Wi 1 1 i am. E. Bh(D^mi^Ltc^^ (Will 
iam, E. B. , and Wold, F. (1973) Biochemistry, vol. 
12,828-834) 1 m g /m 1 <0 h V 1 . 6 ju 1 

(70pmoltS3t) T***ia^»Lfc 0 Z<Dft# 
IfoZWfcVy&Wfcfct F^77^- (Synchropak R 
P-8) IdJ^ftftU 18fi^f KiUfco 05 

^>W4S:ft*8V-4ry-J— (Applied Biosystemstt 470 
A) Srffl^T, N*Sgffl7^yKE^iSr»#f L*: 0 ?u 

St^O^felBlCMT K MT 2 , MT 3 x % M 

T18^:t6h ^h(Doh^-<^fY(D s Mmt 
fc N 3fc$8«j 7;/ ®SE?iJ te ftO «t 9 IC ft 5 o MT 5 teTh 
r Asp Giy Asn Leu Val Val Gin Asn Ser Ala Asn Arg 
Xhho MT 6 liAla Thr LeuT*fc5 D MT 8 "^4 
(mi nor) teAla Thr Leu Xaa Thr Asp GlyAsn Leu 
IieSfcteVal ValT*fo5 0 MT8^^+- (ma j o 
r) lille He Trp Gin Ser Asn Thr GLyT*fc5 0 MT 
1 OteGly Asp TyrT*&5o MT 1 1 liGlnHis Asp Xaa 
Asn Leu Val Leu Tyr Glu Ser Gly Asn Pro Thr Trp Al 
a Ser AsnThr Gly Gly Leu Ala Leu His Xaa Arg~C&> 
5o MT 1 2teAsn Gly Asn Val Vallle Val Gly Pro P 
ro IleT*&6 0 MT 1 3 telle He Trp Gin Ser Phe Th 
r GlyT*&£ 0 MT 1 5 telle He Trp Gin Ser Asn Thr 
Gly Thr Gly Thr Asn Gly Asp Tyr Leu Leu Val Leu G 
In LysT*fc& 0 MT- 1 6 teAsn Gly Asp Val ValT'fo 
6 0 MT177^t- (minor) telle He Trp Gl 
n Ser Phe Thr Gly Thr Gly Thr T*&5 0 MT 1 7 J i> 
-y— (ma j or) teAsp Asn He Leu Tyr Ser Ser Gl 
u Val Leu HisT'&5 0 ^ d T'Xaate-^07 5 / K«££ 

[0032] ^m^^f-y^m a>e><7>#Bi . ftmu 

: ffK^^^V^SK4 OOpmo 1 & h 

i/y l 0 n S - fc' y ^xf;i/fkL 

(Usami, Y. , Fujimura, Y. , Suzuki, M. , Ozeki, Y. , 
Nishio, K. , Fukui, H. , and Titani, K. (1993) Prima 
ry structure of two-chain botrocetin, a von Willeb 
rand factor modulatorpurif ied from the venom of Bo 
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throps jararaca. Proc. Natl. Acad. Sci. USA90, 928 
-932) , i£ffiC0j^ii?S^^C7-r h^77^ (Synchrop 
ak RP-8) \Zt*)7± h~ h Olft%0j£j| 

OK^Jr^ffi^-Vy^-" (Applied Biosystemstt 470 

a) zm^x, nsjmt i ;&mi£ftVrLtc 0 %m 

l <DMmLtzNj£m\7 * /KfieyiJIiAsp Asn Ue Leu 
Tyr Ser Ser Glu Val LeuXaa Glu Asn Gin Tyr lie Ser 10 

Tyr Cly Pro Tyr Glu Phe lie Met Gin His AspCys As 
n Leu Val Leu Tyr Glu Ser Gly Asn ProT'fc6 0 £tz 
#BlI©KKLfcN*JS WIT $ /SEJQttGly Asp Tyr 

Leu Leu Val Leu Gin Lys Asn Gly Asn Val Val lie V 
al Gly Pro Pro lie Trp Ala Thr GlyT'&6 0 

[0 0 3 3] $W\ OWtfefttS- : 1 2 5 p m o 1 (Oft 
Ill-Gross, E. (O^ffilCLfcriH* (Gross, E. 
(1967) Methods Enzymol. vol.11, 238-255) % i/T / 
-tfyy>a-?4 Kl Omg^rWlm 1 <D¥mxfef$L 
tzt&fal 0 0/i I £fettJLTPfi£#ft¥U 2oo^f 20 

h\ H-M^-V- (major) &£/H -Mv-f 

(minor) $rf#/c 0 i^^iltll9HC % 3 0 0 pm 

o l^II^Omenn, G. S Lfcj&H* 

(Omenn, G. S. , Fontana, A., and Anfinsen, C. B. (19 
70) J. of Biol. Chen, vol.245, 1895-1902) t £T8 
0/i I <nfrmm^mMLtz'& s 0. 5mgOBNPS- 
XX h-frX-mfeftlKL* 2 OCQ^:/?- K, H-W^v? 

(major) XtfH-W^:*— (minor) 
Z'Atz. Q :^^Iffiy-^yf- (Applied Biosys 
temstt 470A) Srffl^T, N*i8W 7S/«£M£#*r 30 
Lfc 0 KW*SLfcN*fi«7 ; ;8SJl|liik 

£>iI9T*&6 0 H-M^v^ir— ttAsp Asn He Leu Tyr 
Ser Ser Glu Val Leullis Glu Asn Gin Tyr He Ser Tyr 

Gly Pro Tyr Glu Phe He MetT*fc5 0 H-Mv^f- 
liGln His Asp Cys Asn Leu Val Leu Tyr Glu Ser Gly 
Asn Pro ThrTrp Ala Xaa Asn Thr Gly Gly Leu Ala Xaa 

His Cys Arg Ala Thr LeuXhZ> 0 H-W p<v? + -|iA 
la Ser Asn Thr Gly Gly Leu Ala Leu His Cys Arg Ala 

ThrLeu Gin Thr Asp Gly Asn Leu Val Val Gin Asn Se 
r Ala Asn Arg lleXh& 0 H-W -v-f-J-— fiAsp Asn 40 
He Leu Tyr Ser Ser Glu Val Xaa Xaa Glu Asn GlnTyr 

lie Ser Tyr Gly Pro Xaa Glu Phe IleT*&5 0 

[0 0 3 41 #®n*>E£#«? : ft 2 7 0 p m o 1 <D% 
ail*, !E#$>0#fe(£Ljfc#l* (Masaki, T. f Tanab 
e, M. , Nakamura, K. , and Soejima, M. (1981) Biochi 
m. Biophys. Acta, vol.660, 51-55) t 1 0 n %/ \i I 
<D7? 0^^-/077- g I , 8. 3 ^ 1 T'Si 

^-tu=r7-M I &m^XWij£ftmLtz.$mi:&te<nm 50 
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-K6, L-K7, L-K8, L-K9, L - K 1 0 t 
t2>o itcZtlk\*ffl\z % 3 0 0 pmo I CD#iSll£0 
menn, G. S L><D%&\C Lfc#lr\ 4 T 8 0 v \ (0 
*ft&£jgfl¥LfcgO. 5mgCOBNPS-^^ 
T*IS£#fl?U 2o^7 P fKL-W^y ; ^- (ma j 
o r ) -f- (minor) S:f|fc 0 r<D 

Stf4SrS*B'>— (Applied Biosystemstt 470 

A) Srffi^T, HMm\7*/®tim £r#WL£ 0 

5 0 L-K6llGly Asp Tyr Leu Leu ValT*&£ 0 L- 
K 7 liGly Asp TyrT*& 5 0 L - K 8 liAsn GlyAsn Val 
Val He Val Gly Pro Pro lie Xaa Ser Thr Gly Thr Gl 
y ArgT*$>>5 0 L — K 9 liAsn Gly Asn Val Val He Val 
Gly Pro Pro He Xaa Ala Thr Gly Thr Gly ArgT'fc 
£ 0 L-K 1 OttAsn Gly Asp4fcl*Asn ValT*fo5 e L 
-W^ v-y-liAla^^liSer Thr Gly Thr Gly ArgT'fc 
6 0 L-W-e-f -7*— liGly Asp Tyr Leu Leu Val Leu Gl 
n Lys Asn Gly Asn Val Val He Val Gly Pro Pro lie 
Xaa Ala Thr GlyT*&£ 0 

[0 0 3 5 J tMftDft^frh^y? K-*y7«:flsj«L 

mi) . Tz/ms&n&feLtLo mbntz7^;m 
mat. g&m^- 1 \c*ti>(DX'hz> 0 

[0 0 3 6] Rl^^^ >5fiStt»^rt(cS-S^S: 
1 0 97*/»«SJ;9ft5. N*SW^?>6 3 

¥v£fcf*:7:n-;u77~>\ 9 4agte7*/<7¥> 
4fctt7x/<7^y» % 1 0 4»Sfi-fey>Sfctt75 
-H'fc^ 0 roi^cttK^f^seRii* 7^y 

[00 3 7J *«@AEttO$J£ : ffcjfatttt t y i/ % 

h V xmm&i&m (TBS: ISO mMON aCl^ 
*Tt5 1 OmMO h M-HC I ^fg, pH7. 4) T* 

T. te^*?><07jjfe (Sasaki, H. , and Aketa, K. (198 
1) Purificat ion and distribution of a lectin in se 
a urchin (AnthocidarisCrassi spina) egg before and 
after fertilization Exp. Cell, Res. vol.135, 15-1 
9) l£Lfc#oT h $^>IC^/U^y^7 
^ft KH^SrSofco +fcb*>K*ifeS«:0. l%h 

10%OSiSatL. 3 7t:T'lB$^SI#Lfc 0 

2 0(S1:^ PBS (U 1 -5 -0 m-M^ttft 

*fhy^A % 10mM^!iy^th!i[)A 4 P H7. 



(6) »§B¥9-5 9 2 9 8 

9 10 
4) T4EliSfeftU l%WWrtK-PBS^ 
m*X'l 0%<D'fti&mbL. 4"CT*l«fe(*RfLfc 0 7> 
*/U7/urfc K@^Siifc^]fa.SS:2 OfffftOPB ST* 
4@ifei*U 0. lM^!l->y-PBSn^?)lUt 
Tlfifcftif L£ 0 St (-2 OfgfiOTB St»U 1 

o%s**owfrco. HI 

[0 0 3 81 *4L«BH&ttli^-f ^n^-f ^-V^l/ 

-hTSi^Lfco tftb^ ^xA^ o. 2%g>y>r* 

SJfli^ # A & » ffe « £ 



t > A S < 4 

t b B S < 4 

fc h O ffl < 4 

< 4 

r> ¥ 2 0 4 8 



* - y 2 0 Sr^^t ^ T B S <P L T 2 ffi-f otf f! J 
tl^U^^y^ 2 5 /i Id:, TBS^50fi Ih 2% 

o*jh«!BfflifcS:2 5 ^ 1 fc£»&U 2 0 < tTlB* 

[0 0 3 9) 

[*ll 



[0 0 4 0] ^l^^U^^yg&S*!. t hCDASL 20 

b§l o§ift^t7v ; (7)^«^^tLT^l{i^^^m 
[0041] y y/<«tt^kettw»* : 9 y^m<o^ 

^LSttttBALB/c-e** (5-1 0H») OfM 
y y^SR&ffl^T»I£Lfc, 'J 1 0%<DJKr!Eco 

MI - 1 6 4 0 (BTkttS) tt'lXl 0 7 fi/ral 

45J: 5 [w«»U -^»B!BiB«l 0 0 ii 1 S: 9 6 Jt 30 

7°C, !««5%^)iiTTM 8B$8B«* 
Lfc. «<Di#mii. 3- (4, 5-i//^^7 % /9 
;U-2) -2, S-^x-yi/r h7 v /!)^/o^ 
K (MTT S v^-rttW S hnyK!l73/^K 

$te Lfc (Mosman, T. (1983) Rapid colorimetric ass 
ay for cellular growth and survival; application t 
o proliferation and cytotoxicity assays. J. Imrauno 
1. Methods 65, 55-63 RU Denizot, F. , and Lang, 40 
R. (1986) Rapid colorimetric assay for ceil growth 
and survival modification to the tetrazoliumdye p 
rocedure giving improved sensitivity and reliabili 
ty. J. Immunol. Methods 89, 271-277) 0 4 8 P#^ig 

y>&ffigffiWL (PBS) l:Sftfl/:3 7. 5n 

1 (DMT T (5mg/ml) £ $ *MZ.f6M Ltz 0 iftllS 
yO«ft*«Sr»*3t«M-T 5 7 0 n mt'8 



ftJt£S«£L (fcgL»II46 3 0nmt*aSLfc) , 

y y/^igm^ttig (si) si-a 2 -Ao 

/A, -AoMJ^S/iiLfc (fc*:LAott»l<OK* 
ft, A,liu^^y^^pt^^ofc#^p^3tg v a 2 

2^^-fo ^oS&ftU^ygGHflS u perd 
ex 7 5"C©*ttl/^-y*: 2 8 OnmWHSt 

*tfctwT*fc | o, oiisasLfc^^^^seic^^ 

-7#^9-l 2^fclt5tt*ftSttS:*bfct)OT-*> 
5 0 f-^-y#^9I^^^T^ftStt(il. lTfc 

[0 0 4 21 «S^»t5fe^»*tt : ««fc#t-$is 
^•HMttt i/ * ^ ym fi Ho* *Bft&tt £ PM* * 

a — D — ^y/ fc*7 J > F\ -r/Uh-*, 7/U? h~ 

^^7-rr^^ttiS) , ^y-fy. ^yy-fiy, d- 

-t?^/U-D-?>^lK >\ N~7ir^/U-D-^7^ 
b-f^y, N-7-fe^/uy-f 7^^* (W±v^f± 
S) > fttf?* h-* (ft*ttlStt») <o#*oW|«: 

[0 0 4 31 
[*2] 
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[EMS] 

e#i#*§- : 1 

E9K0SS : 1 0 9 

es 

:7ni (Aloe) 
ft£ : ^^f7nx (Aloe arborescens Mill er var. n 
atalensis Berger) 

e*>jo#® 

#$i£grf 15^- : disulfide-bonds 
SfifiE : 2 9. . 5 2 



Asp 
1 

His 



Asn 



He Leu 



Glu Asn 



Tyr Glu Phe 



Gin 



lie 



Leu Val Leu Tyr 



Trp Ala Ser 



Asn 



Tyr 

5 
Tyr 

15 
Met 

25 
Glu 

35 
Thr 



Ser Ser Glu Val 



He Ser Tyr Gly 



Gin His Asp Cys 



Ser Gly Asn Pro 



Gly Gly Leu Ala 



Leu 

10 
Pro 

20 
Asn 

30 
Thr 

40 
Leu 
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